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摘  要 
研究背景和目的 
    脑胶质瘤是颅内 常见的原发性肿瘤，大多数为浸润性和膨胀性生长，预后
相对较差。据美国统计的资料显示，在所有胶质细胞瘤中约占半数的胶质母细胞











将杂交瘤细胞腹腔种植于 Balb/c 鼠、生产抗 NRP-1 单克隆抗体腹水，抗体
用 rProtein A 亲和柱纯化，利用间接 ELISA，Western blot，流式细胞术和细胞免
疫荧光染色对生产的单克隆抗体的特异性和亲和力进行检测。免疫印迹法
(Western blot)及细胞免疫荧光检测 NRP-1 蛋白在胶质瘤细胞株 U251 的表达。通
过粘附实验研究 NRP-1 单克隆抗体对胶质瘤细胞株 U251 粘附的影响。通过共聚
焦荧光显微镜观察罗丹明-鬼笔环肽染色后 NRP-1 单克隆抗体对胶质瘤细胞株
U251 应力纤维的形成的影响。通过免疫共沉淀、western blot 研究 NRP-1 单克隆
抗体对胶质瘤细胞株 U251 作用后粘附于 FN 因子上相关蛋白含量的变化。 
实验结果 
结果显示，我们制备的抗 NRP-1 抗体纯化后纯度高达 95%，浓度为 4mg/ml。















免疫荧光染色显示 NRP-1 MAb 定位于胶质瘤 U251 细胞膜上。粘附实验表明抗
NRP-1 抗体对胶质瘤 U251 具有粘附抑制的作用。通过共聚焦荧光显微镜、免疫
共沉淀、western blot 实验发现，抗 NRP-1 抗体可以抑制粘附的胶质瘤 U251 细




NRP-1 抗体对胶质瘤细胞 U251 具有粘附抑制的作用，并且这个作用和抑制
NRP-1 与整合素α5β1 相互结合从而导致 FAK/p130cas 信号通路受到抑制有关。 
 

















Background and Purpose:  
    Glioma is the most common primary intracranial tumors, most of which were 
growing expansively and invasively, and the prognosis is relatively poor. U.S. data 
show that among half of all gliom patients with glioblastoma 1-year survival rate is 
about 30%, 5-year survival rate of less than 5%. Despite maximum surgical resection 
and postoperative radiotherapy and chemotherapy treatment, clinical prognosis of 
malignant glioma (MG) is still optimistic. Now, molecular targeted therapy has 
become a popular cancer treatment, but the effect of the targeted treatment of cancer 
is still very limited, so it is extremely important to persue new tumor therapeutic 
targets. Neuropilin – 1(NRP-1) is a new multi-functional receptor, recently, a large 
number of researches show NRP-1  expresses in endothelial cells of angiogenesis 
and a variety of tumor cells , involved in tumor cell proliferation, migration and 
invasion. It reveals, with a higher expression in all stages of gliomas, NRP-1 is 
considered to be a promising new target. The article aims to do further research for 
the inhibitory effect of anti-NRP-1 monoclonal antibody produced in our laboratory 
on the adhesive glioma cells U251and the mechanisms. 
Methods:   
    Balb/c mice were injected peritoneally with hybridoma to produce anti-NRP-1 
monoclonal antibody ascites, and the antibody was purified with rProtein A sepharose 
column; indirect ELISA, Western blot, flow cytometry and cell immunofluorescence 
staining were used to detect the specificity and affinity of the monoclonal antibody. 
Immunoblotting (Western blot) and cell immunofluorescence was used to detect 
NRP-1 expression in glioma cell line U251. Adhesion assays were conducted to study 
the effect of anti-NRP-1 monoclonal antibody on glioma cell line U251. The effect of 
Rhodamine-phalloidin staining anti-NRP-1 monoclonal antibody on stress fibers 















After treatment with anti-NRP-1 monoclonal antibody on glioma cell line U251, the 
content changes of the related protein on FN factor were detected by 
co-immunoprecipitation, and Western blot. 
Results: 
    The results show that the purity of anti-NRP-1 antibody we produced is up to 
95%, and the concentration is 4mg/ml. The Western Blot shows that the antibody can 
specifically recognize NRP-1 in U251 glioma cells; immunofluorescence staining 
shows that NRP-1 mAb is localized on glioma cell membrane. Adhesion assays show 
that anti-NRP-1 antibody plays inhibitory role in adherence of glioma 
U251.Confocalfluorescence microscopy, immune co-precipitation and Western blot 
showed that the anti-NRP-1 antibodies can inhibit stress fiber formation of adhesive 
U251 glioma cells, affecting the formation of integrin α5β1-NRP-1 conplex, and 
reducing the level of phosphorylation of FAK, p130cas. 
Conclusions: 
    In this study, anti-NRP-1 mAb with high purity and high specificity was 
successfully produced; adhesion assays showed that the anti-NRP-1 antibody had the 
inhibitory effect on adhesive U251 glioma cells, and this effect is related with 
inhibition on the formation of integrinα5β1-NRP-1 complex, which leads to the 
inhibition of FAK/p130cas signaling pathway. 
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